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PROVISIONAL APPLICATION FOR PATENT COVER SHEET 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c). 



INVENTORY) 



Given Name (first and middle [if any]) 



Family Name or Surname 



Residence 
(City and either State or Foreign Coum 



fell 



Tomoyuki MAEDA 



Ome 



ja P an m 



SCO 



Soichi OIKAWA 



Ome 



Japan =>g_H? 



ico 

=CM 



Takeshi I WASAKI 



Ome 



Japan r*- 



LO 



co o 

Japan 



Futoshi NAKAMURA 



Ome 



0 Additional inventors are being named on the J separately numbered sheet(s) attached hereto 



TITLE OF THE INVENTION (500 characters max) 



MAGNETIC RECORDING MEDIUM, PRODUCTION PROCESS THEREOF, AND MAGNETIC RECORDING AND REPRODUCING 

APPARATUS 



CORRESPONDENCE ADDRESS 

Direct all correspondence to the address for SUGHR VE MION, PLLC filed under the Customer Number listed below: 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 



ENCLOSED APPLICATION PARTS {check all that apply) 



Specification 

(Japanese 
0 language) 

0 
in 



Drawing(s) 



Number of Pages 
Number of Sheets 



twenty (20) 



five (5) 



□ CD(s), Number 

□ Other (specify) 



Application Data Sheet. See 37 CFR 1 .76 



METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT 



□ Applicant claims small entity status. See 37 CFR 1 .27. 

0 A check or money order is enclosed to cover the Provisional filing fees. The USPTO is directed and 

authorized to charge all required fees, except for the Issue Fee and the Publication Fee, to Deposit Account 
No. 19-4880. Please also credit any overpayments to said Deposit Account. 

□ The USPTO is hereby authorized to charge the Provisional filing fees to our Deposit Account No. 19-4880. 
The USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the Publication 
Fee, to Deposit Account No. 19-4880. Please also credit any overpayments to said Deposit Account. 



FILING FEE 
AMOUNT ($) 



$160.00 



The invention was made by an agency of the United States Government or under a contract with an agency of the United States Government. 
13 No. 

□ Yes, the name of the U.S. Government agency and the Government contract number are: 



Respectfully submitted, 
SIGNATURE 
TYPED or PRINTED NAME Sheldon I. Landsman 



DATE December 3 1, 2003 



REGISTRATION NO. 25,430 



TELEPHONE NO. (202) 293-7060 



DOCKET NO. P79246 



USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT 
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INVENTOR(S) . 


Given Name (first and middle if any]) 


Family Name or Surname 


Residence 

(City and either State or Foreien Countn/i 


Hiroshi SAKAI 


Ichihara 


Japan 


KenjiSHIMIZU 


Fchihara 


Japan 


Akira SAKAWAKI 




Japan 
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cm«] Bums 

[0 0 0 1] 

Co o o 23 

3>ea^M«tWdftTV.S«iH|; W**tT5MB««« (HDD) a 

*OA0*4bOX*<,JtL. «*HDD««Mfl:B»tt*-r*-r«L*«JtLTU*. 
[0 0 0 33 

n»<z>tt<b*M«*:,. hct. Wttli^ «flso»«irt*W^o J ii: 
T*D. ColHOM, CoOhcp^c^cttJIT.BrtittBW^ 

[0 0 0 43 

»«Mme**£K.. *M fl5< D« te feiB«K y zr- 

*t. WBMtii«imfc»(DB««rFttfc. IRIUWeilGii^ 



• • ' K2003/1 99 

[0 0 0 5] 

SKliBfRHBfciflfittKi^Tfe. BfltttKOiKttftflslcii. 

€-SS-Mifr^>^&*i-il2^^^nT^S. Sift. j£<ffi^6.nTl<>&CoC rlSGS 
'&H£ Wrist. TatB^ttU *at»»4jBS34»§ETJttLTlt*fc:#attCrft 
IffiStSutlUot. Ktett^ftRaHbS-ttTUi*. L^LSiKMSl»itt^T«. 
C rfll«firj;S«tt«[^IMBfl53&«+»KaiaET?#T*6r. WilSAttflBOfflHttfcfl' 

CO 0 0 6] 

HSHfcfcitt 1] *#M 2002-83411 ^4>$B 
[# fttM 2 ] 2001-43526 - 

10 0 0 7] 

ft*** y -r xtt (s n r) jw&ast* ni«(» o &. 

[0 0 0 8] 
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to o o 9] 

(2) ttiaTi^fbtttUTTio^sn. iTi^^Tio^ 

(3) MGttttttAttm. WiLTComtStitCPtwCrmu 

(4) mrFii^< ifc - It , Ru , Rh> pt< Pdc ^ oaisn5 ^ 

(5) RltBTJMAf. Ru, Rh. Pt. Pd©^0I^n5M<tfe-a©^ 

«tt*m». si. cr, T ia ) W ?,s«gnsM<tfeii^|^ M ^ 
(8) mrFJiiKtwftinit i otftnatT j o.w***. tt T i *»<(;« 

*©T i o 9 o WTTOft c t ««fcT«IWI i an Lmm 7 
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(9) TJtt»**JBN$£ttfcSfifcffljRU KTttJBjtK:, ttttltMz¥#**fc. T i O& 
0 ®iyfi#gl^£ & S&fttBftA ft »fifeT 511 S£tf C & tf 

£ftlKtit©B&2firi*. 

do) «iifgflBfle«iiit>ott*flwii. t i ©ras**^*, i ©m^o^g 
di) Mia^isst^ic^^nsfiffiHT i ©BMMbfcLTT to,*«*sn. KT i © 

lMfctt + ©T i O a ja»0«^A». 9 0*jUX«TT**C£*fc«trsilMl9afctt 
WHO £J^©II&l8ftW#©8ji:#&. 

(12) ffi|8llfteAI|k:^*^«ttlESttttllAttT]e<. i*»ilTC-omT«t 

»tf*W9i9 at* turn 1 1 ©v>ma»ciE*ffltt«E«ii#©BjB#a&. 

(13) MJBTflBHffli>&< tfe— ess. r u . Rh. Pt, P d ©1*3* oa*i 

(14) W8BTflBJB©^*:< Ru, Rh. Pt, PdO^DI^Sn^'j? 
TK*a&»S*JdE«ft. MEtkffWftll. Si, Cr, T i ©l*l«t 01lRSn5'>S;< £% IS 

©5c*©«fc*» **tr c £ £«#&£T -s wjs 9 fcv» vmm 1 3 ©i*w*» cib«©««i3 

(1 5) WI3T*BC^Sn6lflIBKfl:*©*BR*©lll-&*«l*^««±l 5^E)l%&,T 

». • . 

(1 6) »ETtt»C-£SttSWBE*fcW**T i ©BMbttTfeD. *OT i ©ftflsttib 
TTiORtf/SftttT i .O, ti»t*Cit»«tt*IW(9ft^t 1 5©tr>f*l* 

1 *Kiett©i8&iB*fK#©a&#&. 

(i 7) Tiikil negate t i ©iftiiLTT i o 8 *«a**i. 1ST i ©BMb*»+ 
©lr»rn^CfB«ft©*«IB»«E»©«iS^ft. 
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(l 9) mt&mmm'k'w wwtfifflm'w ^x&^zt^mt-r^mmi &\zt&m 

[ooio] 
/sfcttT i 2 o 3 *mm-rz>* 

T i (Dm.itm\Z\t. ttftft©«V>*>©3&>&WK:T iO, Ti 2 0 3 , T i O 2 fc<h'0#£E 
*§Tfc9, *ft5»0/hav>T i O-S-T i 2 0 3 «T i O a tJt'<T5pSfc3feftffiT»S. ft? 
*• 

[0 0 11] 
TiO + l/20 2 = Ti0 2 
T i z 0 3 + l/20 2 = 2TiO z 

[0 0 12] 

Z<V£?iZ. T i ORtf/fifcteT i 2 O s tl»-3fc*fl:*fC«>/bSt»ttffc«ft. *JD«i: 
»#**ATtt»IC#rttrL. tWTT i O z «$n^. C©J»*C«t0. TiO^T 

i 2 o 3 ©> mmm&®.&^c>&n(D&Mi3&wis<mm-rz. «^tt i o-^t i 2 o 3 

[0 0 13] 

T i ORtf/SfcttT i ,O a tiPAT, T i 0 2 £fc^&£B£t±;i4 1 ©T i Wtit 
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*Jl,*—5bWLMX1&ftytftffi& (TEM-EDX) ^. X«Jt«^»3t» (XPS) , * 
~?x1H & *Wte8: (AES) 9f»«T6Ctmft. 
10 0 14) 

T, J:0ff*Ktt4 0t;i'Xftl»L6 0*M-e**. *fi*©J:3K:. T i OtT i 2 
O 3 \Zf&m<PlzmtZtlZ>mfa\Z&2>tctb, UTttT i O-^T i 2 0 3 ^fs*Db 

KlfcS. £©T i O z J$#j&t9 0=EWSg^5t, T i O a ©*£*lDLfc»-&fctt'< 

ft A, T i ©BMfc»«t»©T i 0 2 J&fr©fiJ£«, WittfXP S*X&ftJDU£ttilffittflB 
flljg (EXAFS) . IMtOtttMIMRI (XANES) «FCJ:?T#ffi-«i:£ftt- 

[0 0 15] 

Bttaa&fWfttbTi^coP t c rX£*»i. st^iss^tti^;^- 

3g£iQ*.&L:£fcT£&.. «fcO»^L<«. CoCrPt. CoCrPtB, CoCrP 
tTa,, CoCrP tNd. CoCrPtC u«tf$tf 6*15. 
CO 0 1 6] 

— *j&*-hB©J: -5 ftJfTfcfUiJ; w. 
(0 0 173 

»«(B»Ji«)T»JB4:UTfflHftRu. Rh.'Pt, Pd, Ti, I r 14, JbfECoC 
*. 

[0 0 18] 



- 6 - 



Copy provided by USPTO from the IFW Imaae Database o« 1*1**100** 



K2003/199 

[0 0 19] 

.fciBTflWB C ttfl5 m £3*2)0 L T y ? - a 7 ft ifi <h f 5> C t T\ 8aCSt|#«? R /W# 
fi£££>tc:fp]±£ii-5;i£a*T*#"5. tRJDT5HHI:*Jtt±3E©J:3lCS i .• C r . Ti© 
«fli*bJ&*#*U<. <*fcT i Ofttf/SfcttT i 2 0 3 ^fTST i©Stt^l>5i 
R /W»tt * S 6 HZ |rJ± $ ITS d <h #T ^ -5 . 
[0 0 2 0] 

TlfiJB^©±IEKfl34fc©aSlPfiWt, #*L<ttiav>b 1 5^rJU%, £i9£F£L<fct 
#gmftWSfo*«*5©-e»SL<fc<. 1 5£»X£&&££ttMBftJB©Sffltt*tffi 

tur /w#& it s s n r tfi&T-rzmmt* & n * ©•*?#* u < & v». - - . 

[0 0 2 1] 

TJfeJI©. T i ©SH^^T i 0 2 J5fc#©iiJ£«. 9 O^KWTTfctttfR/Wft 
it{r^W5SNRfS]±x6m«-6tlT^*b<. 4 0*;i/%fe^L6 o ; &;u%Tfen«SN 
Rffl±»**«S6R:K¥T*S&*±0#SU>. 
[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 

C©±5ft«!»ftliUT, WMCoZ rNb, FeSiAl. FeTaC, CoT 
aC, NiFe, Fe« FeCoB. FeCoN. F e T a N^ifctf 6*1*. 
[0 0 2 5] 
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CtfeTtS. ;H7X#^IWiLTH CoCrPt, CoCrPtB, CoCr 
PtTa, FePt. CoCrPtTaNd, CoSfti. CoPt, CoPtO, CoP 
tCrO, CoPt-S i0 2 . CoCrPt-S i(j 2 , CoC rP tO-S i O z *s$i 

t 

(0 0 2 6] :i 

[0 0 2 7] i 
: £>K5'fi7*-#> (DLC) , S iN«. S i O J CN,*<ft»f €>n-5» 

i 

10 0 2 8] '! 

mw<D$bm ) 

[0 0 2 9] 

[0 0 3 0] •; 

.1 

[S3 i ©ihism j 

■i 

"i 
! 
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to 0 3 1] . i 

d7 6 2 K»LT«ft«-9©E»atfB£Sfr3»ft'\i H 6 4 t, H 6 4 £Sfe« 

T5IsI^$a6 6 ®$5Mi6 6i&^LT'\^ F T^ix-* 6 5 ftBKRtfttfiftfef 
[0 0 3 23 s 

1 ±icasi*nfcttattJi 1 2 is «c«ttH 1 2 ±KjajisnfciB 2t*b 1 3 <t* 
®) t, m2T®mi 3\zmm2ntz$&iTmmi4 } iTmm) jbit«i*i4k:« 
®snfc^ie^)i 1 5 1, wsa&mm 1 5 izmm$*irz&mm 1 6 t?i»s«jssttTu 

5« 'i 
[0 0 3 3] \ 

•1 

[0 0 3 4] • 
#&&Jgl2tt. *a«3»i**'r*«>0*«»*L< J«A.tfCoZ rNb. FeSiA 
1, FeTaC, CoTaC, NiFe, Fe. FeC?oB, FeCoN. FeTaNl 
6«dE*nT«r»*. g&KB&JBl 2 5 0 — 3 0 0.nmtf)^B7i*$? * 

Ln. S 
8 2 TJfiJl 1 3 tmm. 1 1 fc«DIH Icttttttfl 1 2 c £ K J: D . VOSttfi 1 2_t 

:' 

h 
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CO 0 3 53 

HT«liatfl2Till3tt. Ru. Rhj Pt. PdOAJ:(;«{in^ 

-2 Onm®WiL<, *2Tift«l 3©JP*jtS -2 0 nmO«H*«»*Lt». 
[0 0 3 6]. \ 

mrc ; m 3 ic^-rA 3 ic, * 2 t*h 1 3 1 2 i©iBt. sg 3 Tife« 23* 

[0 0 3 7] j 

i 

ffSl - <ft CoCrPt, CoCrPtB. CocfptTa. CoCrPtNd, C 
oCrPtCum^n§. f 
[0 0 3 8] | 

1 
I 

[0 0 3 9] 

tvactT. T i O^T i 2 0 3t fcH^ttl:SnicT i o 2 »i;m$^„ c 

r 
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[0.040] 

T i*{fcft©»Ka©tll^5^^Xs|5«T»*tR/W»ttR:6l't*SNR0!) 

S&tC. T i ©SMl5lfc«t>©T i O 2 9 0^;U%£iHx.5£. TiO z ©^ 
«i8iBL&*^C*^TR/^ftttCfi»t*SNROH*ftlft±»«j^n&<r»(0T#* 

10 0 4 13 

***-»*HX»»JttMJH* (TEM-EDX) XmXQttXm (XPS) . * 
->'itf^ft (AES) ^HrnctA«tt5. *&. T i O z *&#©#]"£-&> 
«AtfXPS-*»X»«J)Rj£*»l«flWia«IJt (EXAFS) . X &«JR&J&grttttMft& (X 
ANES) ^Kcfc^Tft-t/rr 5££#T£-5. 
[0 0 4 2] 

Mil 6tt, WfctfC. ^7^>H7-fi7*-^> (DLC) . S i N x , SiO 
[0 0 4 3] 

[0 044] 

H5ttt. ♦^©^©^ttfclBTfasMT**** 7 2 ©WHH« 
itlBU&3?"f\ 
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nfeWBttisi zt. mmmi 2±\zmmznrz&2Ttm (t«») i 3t. m2T 
mm 1 3 \zmmztutn 1 Tim 2 4 <t-»»> m 1 t«« 2 4 iz&iazwtmsuti 

:{0 04 5] 

TSS. «oT±EO*«ll«SI5iS©5^. Ml 1. Htlttll 2. fg2Tii&/Il 3, M 
[0 0 4 6] 

*HiSJBJ6©«ft9 tf 'f 7. {7 7 2 OttftfBftfgtt) SrfiifiK-T S3! 1 Tift® 2 4lt Ru, 
Rh, Pt, Pd©|*lJ;DSIJR£n-5^te< &t>— «©5c*fc£sfc»£TS*HB14ttft*fc 
^t. c»mttl>Att?fiK0HtrttM4K^64lllsft^nTV»«. ttftffitttt. Si. 

[0 0 4 73 

R/w»tt**6K:fi)±s-a-sctd»-c**. mm-rz>m<t®\z±szo&oizs i . cr, 

t> 5 «h R / W$£f£ « $ S Jw[Sl± $ i£ £ Z. £ #T # 5 . 
[0 0 4 83 

^lTife®2 4'v©±IBmfb%©^JnStt. »iU<ttl&^Ll 5^Jt-%. iWS 
L<«3%?i^Ul 0%Tfc5. l*;l^*«Tr4R/W»ttfc:#tf*SNR©«*fefa 
±&*#IBttfc«r»«ffl#»S©T»*L<&<. 1 S*^*fc«A.S£«*tB«»©E!fc! 

fewrFLR/wttttfc&tt* s NR**«T-r*ffiisi3ft«*sns©T?»*b < *C^. 

t i ©«ft«+©T i o 8 j«»©«e-tt, 9 o^uK&TTfcntfR/wifrtefc 

*5t**SNRffl±»**&ttT$?*b< . 4 O^SS&^L 6 0€^%fSntfSNRlSl 
[0 0 4 93 

(ftjftt* 1 ) 
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67PaO)Ar«tU Co M Z r 6 Nb 1D ^y 7 K ^ lt , fj2 0 0 n 
mOCo 84 Z r 6 Nb J0 ^f,^5|>;5S'ttii^fg)iLfe. ^{;. Ta^-y.;MifflL 

[0 0 5 0] 

^fc, «^^ig[^#^<!:LT. Co 1 0 a t%«hCr 1 4 a t%t«^nCoC 
r P t T i 0^t^^Lfc3> J H^^ h*-*-'* h£/3t,>, ^ 13n 

m©e^ii£ML fc , 0. 6 TPaCDAr^Ha^^T, ISSnraOC 

5/t-7MD#Ul-fA (PFPE) HifHtd«l3A (1. 3nm) ©tfafcfctfu - 
[0 0 5 1] 

&f-y7h^OSAi*Bl 0 0 0WtlL BBKGftjeoffijfttt. CoCr 

Pt^tTiOtC^M (1-x) :xtLT. xfM^O. 20«|TXft:a . 

ffi&tt. Zl>tf*?y hfj5HB#OCoC r P t^|»*tT i Ot»*OS 

SttSSSftS-eSCfcTaWUfc. *&. tttttLT, T i OOftbDCS i O,. Ti 

r) + l#6«lDtSCil:j:,T. S&telBI+ro (T i O + T i 2 0 3 ) : T i O z ric 
[0 0 5 2] 

AyKiLT, I5ih77^1g0. 3 fim<Di$.mm*sy F «!:. W± h y y {7^ 0 . 2/im 

Xi7^4 2 0 0 r pmT?|EllteSi±Tff-3feo 

WfrSNRtLTa^llIBSSraL&aott^jftJiJcDa^y^xit (SNRm) «SU 
S»«E*«S1 1 9 k f c i ©ffi*, Nmli? 1 6k f c'i T'Orms (root mean 
square)®) e«^tBO»«£:LT. ft»ifc*CDJMt«d PW50 £I¥flffi 
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Lfc. m%e£.mm*<DT i O, Ti 2 0 3 . Ti0 2 (Dtm. XPSfCtbT^^n 

TIB^IIC. x = 0. 0 8T^^I*P#i(sf$:^jDL.fc^'&(7?SNRmM&Z>'d PWSO ffi 
[0 0 5 3] 

[SI] 

[0 0 5 4] 

Si \Z7X?&5\Z> SNRmfS&DCd PW50 ffl»J. T i Oft«lDUfc»&<0**J. S 

B6C. T i oaci^CO^T, «lnJixtSNRm«<OIW«*«ry57 
»JlDa*« 5*^X^6 l S^X®**. SNRmASlSllLt. fJ-Hl,^ Zttfi 

®7fc:, »3to«fl*«Ti 0©*£-fc:oHT, ttfix^'O. 0 8 0D4§-&lCOl>T. 
<T i O+T i 2 O a + T i O,) : T i O a ©tt* (1-y) : y tit, ytSNRml 

WC. «JntW#T i 0©*^IC-PI>T, x = 0. 08, y = 0. 60feO(C^HTT 
[0 0 5 5] 

Jfcfc. ^W^*IT i OT, x = 0. 0 8, y = 0. 6 CO UT. 2 TUfe/I© 

Ru£. Rh, Pt, Fd. &£l>fctl r fc**B*tfc*.fcc:fc#M*±iB£H«fcUT, 

JS Sffl H SNRmM!2 f" ^-T = 
[0 0 5 6] 

[12] 

[0 0 5 7] 

S 2 *» <=> S> «fc -5 C (/ J-rtlCOTfl»!li b>ft:4§£ & Aff ft: S N Rmtttfft s. n. 
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[0 0 5 8] 

fiffiLfc. iWWJT i O©s&i;out. Ssingx = o. 08, y = o. 6<vm-£iz^> 
^T©SNRmfil£^3 t^f . 
[0 0 5 9] 

[S3] 

[0 0 6 0] 

*3*6fl6*&j;5l:, b >fn©Tii Hfc«£ *> SNR mtttffl e> ft, 

[0 0 6 1] 

(HiSfiSJ 2 ) 

ij >i/||©^f t >a^^ 2 X 1 0" S P a^TtMLtl, 0. • 
6 7PaOAr«tL, WS«liH«l:LT, JP3 2 0 0 nm©C o 84 Z r 6 N b 
, 0&&&&®tMft&je* 8 nmOT ali^^SlZT^I^Lfc. 

*£^*>vtrt*3 P a©A r»tt, S i O a . C r 2 O a . TiO. T i 

o 8 o5%ov»rn*»fc, Rut£i^tfc3>#^h^-yyh*ffflu /pais 

nm©fg 1 TMSailfc. 
[0 0 6 2] 

Col0at%tCrl4at%t ^tWT5 CoCrPt £-&«Mefc. 8 * 
)VX<DT i Oi*£I^LT#!t3>#y y N^-^ r-ftffl^. J¥<* 1 3 nmOlAE 
ftJitJBlifcLfc. ■?■©«. SCffl^VwtrttO. 6 7Pa©Ar»B«tU JP$ 5 nm 
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T i <Dmitm*¥<DT i O2 Jt^OtJ^fi, fflxJdfXP S^X«JRJS«^cM 
(EXAFS) , LffWfifftifl (XANES) ^Ciot^tSi^ 

[0015] 

iit^^sw^t Ltffiv^ c o p t c x%^\±, 

m*Mk%>^ t &T?i& 0 £ <9#? $ L < ii, CoCrPt, CoCrPtB, CoCrP 
tTa, CoCrPtNd. CoCrPtCuWiffjWo 
[0 0 16] 

[0 0 17] 

H^iail*OTltfe)i t Ltfv^Ru, Rtu PL Pd, T i , Irii, ±ffiC o C 
r P t<k±b (D^m^mm^ CO ^ H^ISilS cO^ H H H Sfif6]t4i £ |6]± $ -tir £ i i: ^"C £ 

[0 0 18] 

[0 0 19] 

JifflTifeJl £ BUG LT^7-a? s^t itsit-e, $m!ei«*o R /w# 

?>K:|n]_L£« £ b&-C&2> 0 mU\iir^m / lt^Jii±m^Xv t~S i , Cr, T i <D 
IftWflK, #i:T i O&tf/SfcliT i 2 0 3 Z^m-f&T i o«ft»*ffiv>s 
i: R /W#tt £ $ £ \z [6j± § & £ b § £ 0 
[0 0 2 0] 

T*Jf^coJi|a^b%^^P»(i, |flL<(il^v>Ll 5^;v%, «fcl9£p£L<{±3 
%&v>Ll 0%-tr^^o 1 ^;V%*M-CfiR/W#f4i^^tt^ S ^R<DWM^n±M^ 

LR/W#'I'±H*3^^> S N Rm&Tlr 2>mfi}$ t &bft& <®^U£ t < %v* 0 
[0 0 2 1 ] 

Tmm<D^ T i cogHM^OT i O2 ^0*!j^-(±. 9 0^;V%^Tl?&tU£R/W# 
mz&w& S NR|n]±^jm^^tL-C&t L< > 4 0^&;v%^v^L6 0 ^:)^%^^ft{l S N 
RI^Ji^^^^^M^^^^^^j: LV^ 0 
[0 0 2 2 ] 

[0 0 2 3] 

ffif£# 2005-3006798 
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5/ 



[fi]_t $ * & & s £ u# & o 

[ 0 0 2 4] 

^co i d fcW814JB t LT, M£tfC oZrNb, FeSiAK FeTaC. CoT 
aC. NiFe> Fe, FeCoB, FeCoN, FeTaN^lf?>W Q 
[0 0 2 5] 

SiHtlS. >*<f T^H^mUm-t LTti. CoCrPt, CoCrPtB. CoC 
rPtTa, FePt. CoCrPtTaNcU CoSm. CoPt, CoPtO, Co 
PtCrO, CoPt-Si0 2 , CoCrPt-Si0 2 . CoCrPtO-Si0 2 

[0 0 2 6] 

**7XS«, A 1 ^^ItiSVMiglWtLfcS i^ H H H «. -fc 
[0 0 2 7] 

K7^^*-**> (DLC) . SiNx, SiOx. CNx ^&&f^ti&o 
[0 0 2 8] 

Zf^fL^rftCO^oM^^ -try v 9 V > ^ft i t § 

[J&^oij*] 
[0 0 2 9] 

£ £ 3&«"C § £ o 

tz tb (DM. BLOfZM] 

[0 0 3 0] 

a t . <*> mk (o mm * m w * # p.s l x mn -t & o 

[0 0 3 1 ] 

fi#6 1 fit 14, 6 2 fc, i^flB&r' 

4 7? 6 2 ^^^.^ta^^^^M^t L-C<Z>*t? > F;V^-^ 6 3 fc, m%7* 4 * 

? 6 2 ^nLxwMm^mmwm-^^d^^'y V6 4t, rn^v K6 4 *^as 

mSE# 2005-3006798 
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^-v: 6/ 



Cfg^L^^Vv a K6 4 £^7^*? 6 2 CfcfLT^Sfr g 

ft^^t#-t-i>^-7 KT^faX-^ 6 5 fc, K7^f ai- ^ 6 5 £ HKgg^^Jt 

1-^>HI^|4 6 6 t N 6 6 F7^f ai- ^6 5 ^ [Hte^.^a^:^-t 

[0 0 3 2 ] 

tfc, HI 2 i d K> ^t*^^^ 6 2 (?H^fB£lM0 W\ 2&K1 1 £, Itl 

i ± cot $ it/ttitti 1 2 fc , ttiftttv 1 2 ± Kmm ztitzm2 rmm 1 3 (t*® 

) fc, $ 2 T*I 1 3 COT ? ttfc* 1 Tifil 1 4 (Ti&®) £, llTllHCii 

$ tL^^ia^JB i5fc, a^isitJi 1 5 cot £ *Lfc«OT 1 6 1 & h mm $ fix v>s 

o 

[0 0 3 3] 

Hi, #5*»u A 1 ^©-n ^> vMi^M^lft S i ip-M.flMu 
•b75 y RTf-fJX^y ^^«r*»e>#ja$ttrv^o *K1 1±CN i 

[0 0 3 4] 

<H8BEteJi 1 2 W\ M^M^^ir^> i> (OlflUt L<, fJitfCoZrNb, F e S i A 
K FeTaC, CoTaC, NiFe, F e, FeCoB, FeCoN, FeT aNf 
©#**#fcfl*j£S*L"CV*a 0 t fcWRteJi 1 2©)?*(i> 5 0-3 0 0 nmOtSH/Wt 

H 2 TSkg l 3 l 1 fcoffiCIM&ttif 1 2 ifcti*), WKte« 1 2 ± 

K <?)M © — * P * ffi o T v» * o 
[0 0 3 5] 

ilTtI14OT2Ttil3li, Ru, Rh, Pt, P d Wl*] «t «5 ^ 
£< fc ^-ao7n^^±^^i-^«ttM H H H *i?-^#tf tw-eafeSo S§2TtfiJi l 3 £ 
ilfill 4 it, I^WftfS^mL^o ilTttil 4©)¥*«3 

-2 0 nmCtffljWt L<. ^2Tti 1 30J?^tt3-2 0 n m Lv^ Q 
[0 0 3 6] 

S HI 3 C^fio f£ 2 T*J§ 1 3 1 2 k©Hi:, H 3 Ti&JB 2 3 % 

tfctfT&&v* 0 Ii:0 4}:^tJ;^:, i2Tttil 3kftlttil 2fc«IIK, i3T 
AbJS 2 3 JStQf* 4 ©Til 3 3 T &V^ Q 

[0 0 3 7] 

*#LTflUS§tLTV^ 0 £ fc*8*C|Btt»l 5 0J¥^li3-2 0 nmOfSffltStLTV^ 
° ?H1« H B H *i?-«, Hmfrt LTCo fc#;Tt& fckiKPt RVC r *#^f U ^ol 
^CoPtC r^ttt, IftV^jBfSiajRi^tti^^^-Sr^LTV^fcfeJfcSI&ri^tt 

L< CoCrPt, CoCrPtB, CoCrPtTa, CoCrPtNd, C 
o C r P t C uH/^&tf £>*l£ 0 
[0 0 3 8] 

*7t. JfilMWrttt, T i ORXf/tizitT i 2 Os J&*4>fc < £ b&HZt^ S^T i O 

;v%J2U:l 5^;v%MT<a$6Hfct£5££*LTv** 0 t/c, T i OHfcffcW'FOT i 0 2 
co#J^-{±9 0^;v%j^T^I^$tLTv^ o 

[0 0 3 9] 

T i ORWttziiT i 2 Os fcv>of;i«^?«8?-, tMMtLt 
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7/ 



fl§v»*ifcT\ T i O^T i 2 0 3 J: D &f&3£5&f£K«fr*:T i O2 **3K*tw^$tL* 
o :<9i*i:± 0, T i O^T i 2 Os *«?8tti(&a*fc#t-*iS'Cl£1!fc't'*o itLfcJ: "9 >_ 
*i#ll^^ttl§ H H H *i^ fc Ml&fn a £ < , «Mt $ ft*: ^ ^ ~ ^ 7 

[0 0 4 0] 

Sfc, T i ifti^If ; e;v%*it*^ i R/w#tt(*^ (t^ SNR© 

S^K, T iOMtW^T i O2 flWfrOite'tf* 9 O^W^gxU, T i O2 <75^ 

L < &v> 0 
[0 0 4 1 ] 

^;V^-^lfcSX^^fn£ (TEM-EDX) *\ X jBLjfe*^^** (XPS) , 
-yxIf^iS (AES) Wlft^it^lSo Ti0 2 «MJ^tt> 
^Ix.ifXPS^XMJRjAJt«»*it (EXAFS) , X«t«tJRS»S«fK«B»3S (X 
ANES) ftio^tftiiWii. 
[0 0 4 2] 

«KJB 1 6 tt, fOxtfC, ^-f T^e>- F^M * (DLC) > S i N x > S 1 O 

x , CNx ^ibfll^SttTv^o iOfiiM 1 6 i~ =fc 19 , M^ffiUJi 1 5 fcl&foft&Ki'fS 

R1- jit ^""e # a o 

[0 0 4 3] 
[0 0 4 4] 

[* 2 <nmmm 

m 5 2 ^^72 (a^ta#s#) <omwWk 

ft/cTO'&Jf 12t, WttS 1 2 $ tut ft 2 THt» (TM) 13i, ft 2 T 

H&Ji 1 3 Kmm £ tutft 1 Tito* 2 4 (TtfUf ) t , ft 1 TM 2 4 I' St® $ tl1Zti&tt 

mm 1 m%$zw* 1 5 fc««3*L;fc«wi 1 6 fc*&**&3*LTv»s 0 

[0 0 4 5] 

*£EJfitf$Rfc# 1 0«M<75ffi«*J±. ft 1 T*« 2 4 # s ^:7 - A7#jt**e>* *JS 
t^Jo #0 T_LSBw£-#j£I?5&0 MttJS 12, 12 Tife® 13,1 

mmm 1 5 1 6 a. ft 1 ^jfiflBSS-cKW Lfcra-a^flwss* ra c t> 

[0 0 4 6] 

* ^ 7 2 (M»ii2M#) Jft 1 TitilJf 2 4 (4, Ru, 

Rh, pt, p dsoi*u oa^stLs^ft < b b-m^mz^j&ftb^&mm^Min 

C r , T i 05 ft J: < <S> 1 ®<Z>^OSMfc®j£#A,-T?flS)&S ^v^ 0 

[0 0 4 7] 

R/Wlftt* $ ^ i:^I±?*4 i S 4. ai-^^b%i±±lBO J: 5 t-S i, Cr 
T i *>BMbWtf*ifr£ L < , #&~T i OROVSfcttT i 2 Os ^Mt^T i ©fjtf 

ffiSE# 2005-3006798 
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[0 0 4 8] 

miT^m 2 4^<7)_hiam«<7)^n^ti> §f t l < a 1 &v^l i 5 i 90$ 

tt«T L R / W#14 # »t * S N R #*©T "T & f£ |r! hfi&<D t L < 4 v> 0 

T i oMs^^T i O2 ^^<7)#J^-(±> 9 0 ^;v%J^T^**U£R/W#tt&~ 
*JtaSNR|RlJi*b**.?>n-CffSL<, 4 0^V%%v^L6 0 * >U % *C * *Ltf S N R|6j 

[0 0 4 9] 

(Sfettfl 1 ) 

^^r/^il^ft>Aftt2xi 0" 5 P a&TKSMftLfcSL 0 
. 6 7 P a^Arfl^t U Co 8 4Zr 6 Nbio h ^«ILt, f?20 

0 nm<7>C 08 4 Z r 6 Nb 1 0 frb &&tfcM:« Lfco T a^-y? h £ 

LtS§ 8 nmCDT al*5»&4*2T*i*IlSLfco 3PaWArf| 

o 

[0 0 5 0] 

^t^ H H H*i^«-t Lt, C o 1 0 a t % C r 1 4 a t % fc fc^-fa C o C 
r P t T i 0&Jtib*m&Lti='>#yv Y Srfflv^ |M3n 

m©M«ltMlfc. 0. 6 7PaOArfl», |§5nm«)C ( 

/^-■7;v^-n^i;^-x;v (PFPE) itli* 1 3 A (1. 3 nm) ©ffSfcSfcfrU 
111 2 tc^-t- J: 5 fc^lBftfl&ffcfcWfco 
[0 0 5 1 ] 

f^x^gXI^tt 10 0 OWfc L/Co tfc, ?I^,fB#i*0&iJ&{^ C 0 C r 

pt^Tioko^Jtt (i-x) : xtu, x*o*e»o. 2 <Di&m-e$z4kz 

*ktzo 3 > 9-?v M^SPfOC o C r P t ^S*tT i 0«O^ 

-&Jfct^b$*SittliL^= tfc, JfctfcfcL-C\ T i OOftfri? KS i O2 > Ti 
0 2 ftlv^ioiftHUo itfMfe^ ^SBMojjSUilftMO^y * V ^2T* (A r 
) pp^, ii^iM^-tciot, ?itM4><^ (T i O+T i 2 Os ) :Ti0 2 i 

[0 0 5 2 ] 

^ ? KtLt, IBIS h ^ y 9 ipl 0 . 3 fi mO#»^ y K h ^ h^^^teO. 2^m 

K*Jfl*#*?*fct©*fflV^ 0 vSlJ7E<fefH2> ¥«ft*2 0 mm fc 
T\ X^£4 2 0 0 r p m"e|Ilte$-*"^ 5 fTo7to 

ifSNRtl tt^HK^ S L /tm^f^«^«^ /^Xit (SNRm) (IS L „ 
S HffllBMK 1 1 9 k f c i «mjtl, Nmtt 7 1 6 k f c iWrms (root mean squ 
are) -fit) £tz, w&mfrMM<Of£m t LT, M$ff)fila d P W50£fHffi Lfc 

° fflftCBaM* <B#IMMfeO*LJfiWu 0 0 kVOTEM-EDX*iv>-CM 

Lfco ^IBOTfOT i 0. T i 2 0 3 > T i O2 Ojfcli, XP SKiotUSi 

tifc ti-PtLOffl fcfcj-ffc-r * ^ * ^ <7>M & * - ^ oat^-SIJK * ikWtf&Zb-e 

TIB^ 1 , x = 0 . 0 8 -C&miMttPt £ ma L fc&^O S N R m« VdP W50{jt * 
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[0 0 5 3 ] 
[SI] 



m m tj «- 


S N R m ( d B ) 


d P W 5 0 ( n m) 


S i O 2 


17. 1 


90 


T i O 2 


16. 5 


87 


T i O 


18. 0 


74 



[0 0 5 4] 

Sll^fi^:, SNRmfMdPW50f(±, TiO^^PL^W, Si 
0 2 SfcttT i 02 m#*»L7t^tifc^LTj#o-rv^i t&frfroteo 

tfz, T i 0»Oi^i:ov^, ^n* x t S N Rmi(7)l#W^7 "7 

y»*^5 ^e;v%^6 1 5^;v%o^ SNRm^iU, tv^fc^ 

, (T i 0 + T i 2 Os +T i 0 2 ) :Ti02©i^ (1-y) : y £ LT. y^SNR 
IC, iMWT i O^S^COV^T, x = 0. 08. y = 0. 6 <D & OCov^T 

[0 0 5 5 ] 

^i:, iWWTiOt, x = 0. 08. y=0. 6©*#Kov>T, #2T*fO 
Rut Rh, Pt. P d\ *4v>li I r tm^(i±12t|WI#^L'r 
, TI5S2 ^z^i-^i^(7)T*)icoa.^*^"i"^^ll^:IB«# : Sr^L^ ML/Co 

[0 0 5 6] 
[*2] 



m 2 © T Jfe IS 
8nm 


fg 1 ©Ti&l 
1 5nm 


S N R m ( d B ) 


T a 


R u 


18. 7 


T a 


R h 


18. 5 


T a 


P t 


18. 5 


T a 


P d 


18. 6 


T a 


I r 


18. 0 



[0 0 5 7] 

^2*?)S^M±?i:, v^fti©TH * J§ fzm-k i> MM ft S N R m W# *U 
[0 0 5 8] 

I5Sc3 ^^i-fl^©TMO|i^**i" ; 5)ll!3 bZTFlrX d ft^fSiii&^fl^ U W 
mLfzo i 0O##Cov>T, «Jn*x = 0. 08, y = 0 . 6©g^(:o 

i/^(7)SNRmi*S3 Karto 
[0 0 5 9 ] 
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m 3 <d t m m 

8nm 


5nm 


% i (DTmm 

1 5nm 


S N R m ( d B ) 


T a 


P t 


R U 


1 Q 1 


T a 


P d 


R u 


18. 8 


T a 


I r 


R u 


19. 0 


T a 


P t 


R h 


18. 7 


T a 


P d 


R h 


18. 8 


T a 


I r 


R h 


18. 6 



[0 0 6 0] 

[0 0 6 1 ] 

(*»J 2 ) 

2 . 5 Kf^^^f^Ittf^^St^tLfco 
>kfc, X't-y 9 V >7&fl<DM& J f-* >-KF*3£ 2 X 1 0 _ 5 P a m~n~#MC Lfcf£, 0 
. 6 7 P a CD A rW^mMt U »J1 fcRtKLt^ J£S 2 0 0 nm<7)C o 8 4 Z r e 
Nbi o &*jffl.jao«tWrt£», f$8nm©Tal!i>? ) 44»2T*S*MUo 

JtSg-^^V^rtSr 3 P a co A x^m%t L, Si0 2l Cr 2 Os> TiO> T 
iOa ©Hov»f^t, RufcfcS^Lfca^aK^y hSr-ffifflU J¥3 1 

5 nm<^^ 1 Ti&/f £3SJf tfco 
[0 0 6 2] 

^Ct', Col0at%iCrl4at%£: Sr^ttSC o C r P t 8 
%<DT i OJ&Jfefcifr&LTftfcn Y9-Yy hSrfflv^ 1 3 nm^M^Iflil 

l^flLfco 0. 6 7 P aOA r#H^i U J¥£ 5 nm<£> 

c ^ h ■zzumm zmm vtz 0 vmm<o&m&, &mmmmi~rj v «t "9 p f p e 

f4M^13A (1. 3 nm) ©WSfcifrflfU »&fB«*iE#*»fco 
[0 0 6 3] 

b^OfiAtHltt 1 0 0 OWfc Lfc. ilTfti©«(^ R u fc#BMfctt 
<D* frit* (l-a) I atLt, afcO^&O. 2 OtSBT^ftS^fco *1T 
mm^coT i iffitfOT i O 2 Jft5*©«^*, (T i O + T i 2 0 3 +T i O 2 ) :Ti 
0 2 = (1-b) : b t LT, »fl 1 ©MBtfffOT i O 2 ^^«#J^t^»W^ 

mx^tzmMMMm^^x, mm 1 £ mm^mx^^wmLtzo a = o . 

0 9©M(^v>t, #BMbWfcMv>fcW^©SNRmtt;fttfdPW5 0li£=S:TlB^4 £^ 

[0 0 6 4] 
[*4] 



ft 2 ©Til 
8nm 


ft 1 <DTi&m 
1 5nm 


S N R m ( d B ) 


d P W 5 0 ( n m) 


T a 


R u 


18. 7 


72 


T a 


R u - S j O 2 


19. 5 


72 


T a 


R u - C r 2 O 3 


19.3 


72 


T a 


R u - T i O 2 


19. 2 


73 


T a 


R u - T i O 


19. 8 


70 



[0 0 6 5] 

i4izmir£7K, miTMmrt f Ru^fecDWi&tikmi-&b, Si0 2 > Cr 2 0 3 
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, T i 0 2 . T i O <D ^-ftlfr £ m\i L tzi§;& K , SNRm^io^^tWofe 

0 ft 1 Tmm^<Dm\iM^T i O Oi^tcov^, -^in* atS NRmi^l 

#^^i"o -a*a^0. 0 1^0. 2 <Dmm<7)m&, SNRm^iLT, $ h I'M 
iU^t ififrfrolto ft 1 TlI^O»M^ S i0 2 , Cr 2 Os^ T1O2 tL 

ifc, EI 9 fc, ft 1 Ttl^«»t#^T i 0©J|^f:ov>t, a - 0 . 0 9 
T i O2 M«#J^b SNRm©MI^to b**0. 9£IT©»^ SNRm# 
fp]±LT, jfiU^iWffc. 
[0 0 6 6] 

$ 1 Ttl^ro^M^T i O W#^i:ov»-C^ flTii^Ru W^t: 
, Rh. Pt> Pd, *4v>J±I r OTt^itM(i±Ei:«tT, ^5^^"T 
a^OTttLiioa^^^i-S^tailM^^L. WffiL^o »*a = 0. 0 9 0 
l^(:ov>T« S NRmf^S 5 ^^i"o 
[0 0 6 7] 
[*5] 



ft 2 OTftl 
8 n m 


ft 1 ©T*I 
1 5 n m 


S N R m ( d B ) 


T a 


R u -T i O 


19.8 


T a 


R h - T i O 


19.6 


T a 


P t -T i O 


19.3 


T a 


Pd-T i O 


19.3 


T a 


I r -T i O 


19. 1 



[0 0 6 8] 

i5i:^tJ:^:> v>f tiOTii *i v> ^ft^ i iff 4 S N R mffiW "a ^ tfIL 
^Zttffi-fr-otzo HfltolSfatt, ^ 1 TM^Ov^Jn#l4-t Its i O2 . C r 2 Os 
. T i O2 *tefflLfc»£-fc*5V>Tt>ji,&*Lrt:o 
[0 0 6 9] 

ft2TJfcJf ^<OTf ^WKft3TM£l£&j\ T*fc«* 3 if flIJSi L, ^6^tk 
tf^T i 0O*^t:ov>T, iMa=0. 0 9 OilKH'^v^Tco S N R m-ftt^*^ 6 l~ 
[0 0 7 0] 

[me] 



m 3 ©Tifeja 

8 n m 


ft 2 (DTi&m 
5 n m 


ft 1 COT MM 
1 5 n m 


S N R m ( d B ) 


T a 


P t 


R u - T i O 


20. 1 


T a 


P d 


R u - T i O 


20. 1 


T a 


I r 


R u — T i O 


19. 9 


T a 


P t 


R h - T i O 


19. 9 


T a 


P d 


R h — T i O 


19. 9 


T a 


I r 


R h - T 1 O 


19. 7 



[0 0 7 1] 

v>£fcj&«3*tf»o;fco IfWoMfttex llTli^tttftiLTS i O2 . C r 2 Os 
, T i O2 fc-ftMLfcW^KfcV^TfcafctLfco 
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[0 0 7 2] 

Ltzo *7i:l±, |1TI1^©IWT i OOi^ov^T (a-0. 09) S 



[0 0 7 3] 
[*7] 



8 n in 


^ 3 OTli 
5 n m 


1 5 n m 


m 1 ©T«Jl 
3 n m 


QNT?m f ri B ) 

J IN I\ 111 \ KJk LJ / 


T a 


P t 


R u 


R u - T i O 




T a 


P d 


R u 


R u - T i O 


21.0 


T a 


I r 


R u 


R u - T i O 


20. 8 


T a 


P t 


R h 


R u - T i O 


20. 5 


T a 


P d 


R h 


R u - T i O 


20. 5 


T a 


I r 


R h 


R u - T i O 


20. 3 


i T a 


P t 


R u 


R h — T i O 


20. 8 


T a 


P d 


R u 


R h - T i O 


2 0.8 


T a 


I r 


R u 


R h — T i O 


20. 7 


T a 


P t 


R h 


Rh-T iO 


20.4 


T a 


P d 


R h 


R h — T i O 


20. 3 


T a 


I r 


R h 


R h — T i O 


20. 3 



^7 iZTji-rXiK, V^-ftLOT^if^ffl^fc^feS;$f^SNRmffi^#^tL. IflL 
v^^Wo/co IWI^OMFrH^ i 1 OTW^cO^lMi: t"C S i 0 2 . CrzO 
3 , T i O2 Z&mVtzWf&K&^X $>&btitZo 

[0 0 7 5] 

[mil m 1 te> 1 ^nife^-c^s^SBtiw^sw— ct*— 

[0 3 ] h 3 ii. mi ^^«^,i5W^«^«x. frtim%7'4 * * 
im 4 ] (si 4 ti. mi \z^m%t?Mm#EMw.\zmz- ti/ci^rv 7s ? 

ime\ B6tt, »Jl©Ti0iJllitSNRmI©ll«W^97o 
[@7] m7i±, IWJl©Ti»^^ T i O2 ^Oi^tSNRmfcOi 
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